We test the broken windows theory using a field experiment in a shared area of an academic workplace (the department common room). More specifically, we explore academics' and postgraduate students' behavior under an order condition (a clean environment) and a disorder condition (a messy environment). We find strong evidence that signs of disorderly behavior trigger littering: In 59% of the cases, subjects litter in the disorder treatment as compared to 18% in the order condition. These results remain robust in a multivariate analysis even when controlling for a large set of factors not directly examined by previous studies. Overall, when academic staff and postgraduate students observe that others have violated the social norm of keeping the common room clean, all else being equal, the probability of littering increases by around 40%.
INTRODUCTION
An understanding of the triggers for antisocial and petty criminal behavior is important to developing better communities. One theory that has strongly influenced law enforcement strategies in several U.S. cities (e.g., New York, Chicago, Baltimore, Boston and Los Angeles) is the broken windows theory (BWT), which proposes that "signs of inappropriate behavior like graffiti or broken windows lead to other inappropriate behavior (e.g., littering or stealing)" (Keizer et al., 2008 (Keizer et al., :1685 . Based on this assumption, these communities have primary objective of the study is to gauge whether BWT can be applied more generally to contexts other than those reported in the extant literature. We do acknowledge that collective-action problems may arise related to the notion of conditional cooperation (for experimental evidence, see, e.g., Fischbacher et al., 2001; Falk and Fischbacher, 2002) . A field experimental setting is particularly useful because, by enabling researchers to focus on a homogenous group (in this case, academics), it addresses the criticism that the differences across neighborhoods in previous studies are driven by the unobservable individual characteristics of neighborhood residents and related problems of self-selection (Harcourt and Ludwig, 2006) . For example, demographic factors, changes in drug markets, organizational reforms within the police department, increased incarceration, or a reduction in unemployment could also have contributed to the drop in crime (Harcourt, 2001) . Thus, prior studies that could not control for population were also unable to isolate potential composition effects (e.g., specific groups of individuals that may change their place of action when the environment is messy). It might also be assumed that academics, being among society's most educated, might generally be sound in judgment and, in the context of littering, engage in mostly compliant behavior. However, research shows that academics' judgment is in fact skewed by the same self-enhancing sociocognitive tendencies that influence the general population (Van Lange et al., 1997; Cross, 1977) .
Exploring a private setting allows us to look at BWT effects in a non-anonymous setting. In previous experimental settings such as that used by Keizer et al. (2008) , anonymity allowed subjects to easily get away with violating the norm, but more importantly they were out of sight of the observer (experimenter). In this study on the other hand, the observer was always present in the room. Thus, subjects were aware that their norm-violating behavior could be observed and socially sanctioned. Therefore, the results of our study show the impact of the disorder cues. This is an important feature of the present work that addresses a limitation of the previous work on the BWT. We will show that disorder also induces normviolating behavior when there is a high chance of being (socially) sanctioned.
Why, then, is it important to focus on littering? First, litter in public places has been recognized as a major public health and safety hazard, one that diminishes the aesthetic appearance of public places (Ackerman, 1997) . Littering is also considered to be one of the most neglected yet most visible forms of environmental degradation (Finnie, 1973:123) . Hansmann and Scholz (2003:753) define litter simply as "the careless, incorrect disposal of minor amounts of waste," and items may be discarded either actively or passively (Sibley and Liu, 2003) in such locations as parks, roads, paths, camping grounds, cafes, stores or other public buildings. The most frequently discarded items include cigarettes, bottles and other glass or plastic containers, napkins, bags, tissues, take-away food packages and snack wrappers, some of which are nondegradable and thus have negative consequences for natural areas. Littering is not only visually ugly, it is also potentially dangerous: a discarded live cigarette or a glass bottle can cause a devastating forest fire (Crump et al., 1977) . Hence, in addition to the costs of employing someone to remove the litter, littering also engenders additional environmental costs. Since the production of litter is a collective action, from a socioeconomic viewpoint, refraining from littering can be seen as a cooperative and social behavior. That is, the benefits derived from keeping outdoor public places and the work environment clean are enjoyed by the wider community in terms of the positive amenities of the area, whereas the costs of producing the "public good character" are private (Anand, 2000) .
METHOD
To test the broken window theory, we conducted a small field experiment at the School of Economics and Finance at the Queensland University of Technology in Brisbane (Australia). Being members of the school, we could both control for the impact of several variables that previous studies have neglected (for lack of observability) and ensure that the subjects were unaware of being involved in such a field experiment. The setting was the common room shared by almost all the school's faculty, administrative staff, and postgraduate students, and the subjects were individuals that used the common room between 12:00 pm and 1:00 pm (i.e., during lunch time). One author and a graduate student sat in the common room under the pretence of eating lunch or reading a newspaper, while observing and surreptitiously recording the number of academics in the room and their behavior. Knowing these academics personally allowed us to ex post extrapolate personal characteristics seldom collected in previous field experiments, including age, sex, field of research, and academic position. The experiment was conducted in May 2009 over a period of six days. Given the small size of the department, extending the period could have been problematic: the validity of such experimentation requires that the subjects remain unaware of being monitored and act naturally. In artificial laboratory environments, in contrast, test subjects are keenly aware that their behavior is being monitored and are prone to change their normal behavior, making the results difficult to generalize (Levitt and List, 2009 ). Moreover, given the short time interval, we ran the experiment in the order condition for three days followed by three days in the disorder condition which avoided the spread of the disorder manipulation to the control days (order condition).
Like Keizer et al. (2008) , we distinguish between a contextual norm, whose indications we manipulated and whose violation participants witnessed, and a target norm, which participants themselves violated. The dependent variable is whether a common room user violates this target norm. We define the disorder condition (treatment group) as one in which the contextual norm is violated and the order condition (control group) as one in which it is not. We predicted that participants would violate the target norm more frequently in the presence of a contextual norm violation. An orderly environment is our control treatment (see Figure 1 ). In this condition, clean cutlery, crockery, and drinking glasses are stored in the common room cabinets and it is expected that any used wares will be placed in the school's dishwasher (in the same room) for later washing. We therefore designate this behavior as the injunctive norm or the most appropriate behavior in this situation. Any participant not placing used common room utensils, plates, and so forth in the dishwasher is thus considered to have littered and so violated the target norm. We manipulated the indications of contextual norm violation in our disorder condition by placing used cutlery, crockery, and drinking glasses in the common room sink. To further reinforce this disorder condition, we made the common room generally untidy by spreading newspapers, magazines, and sugar packets around and placing litter on the floor near the trash can (see Figure 2 ). In addition to making it immediately noticeable that the room was messier than usual, these actions established evidence of a cross-norm inhibition effect, since not placing cutlery in the dishwasher fosters violation of the norms related to room tidiness. 
RESULTS
We obtained 49 observations for each of the two treatments; the order condition (ORDER, tidy common room) and the disorder condition (DISORDER, untidy common room). Participants in the order condition "littered" 18% of the time compared to 59% in the disorder condition (see Figure 3) . The results of a two-sample Wilcoxon rank-sum (Mann-Whitney) test indicate that this difference between the order and disorder condition is highly statistically significant at the 1% level (z = -4.125). A total of 38 participants were observed, comprising 27 unique participants in the disorder condition and 22 in the order condition. There are 11 participants for whom we have observations in both conditions. We present a withinsubject analysis in Figure 4 that explores whether the same people behave differently in the order and disorder condition. In 70% of the cases they litter in the disorder condition compared with 22% in the order condition. This difference is also highly statistically significant (z =-3.396). The experiment was run across six days, and there was one day (Friday) where the common room was once a disorder and once an order condition. This allows us to compare littering on the same day which decreases uncertainty regarding compositional effects stemming from certain researchers coming only on specific days. The results are presented in Figure 5 . In 42% of the cases, subjects littered in the order condition compared with 67% in the disorder condition. Thus, we also observe substantial differences in this case between the control and the treatment group. Nonetheless, since our descriptive analysis only gives information on the raw and not the partial effects, we also test whether the difference would remain statistically significant in a multivariate analysis. Because the dependent variable in the analysis -that is, whether individuals litter (value 1) or not (value 0) -is nonlinear and binary, we calculate the marginal effects at the multivariate point of means to find the quantitative effect of any given independent variable. Table 1 presents the results for our five specifications. In specification (1), we use only DISORDER as the independent variable. In specification (2), we add in sociodemographic factors such as gender, age, and job characteristics; namely, whether the individual has an economics or finance background (ECONOMIST = 1), is academic staff (ACADEMIC STAFF = 1), or is a postgraduate student (ACADEMIC STAFF = 0). Next, in specification (3), we add in a PEOPLE PRESENT variable that measures whether the littering behavior changes with the number of individuals in the room. As a further robustness check, in regressions (4), (5), and (6), we integrate an additional group of specifications in which the standard errors by subject are clustered: such clustering not only reveals unobserved individual-specific characteristics, but allows us to take into account multiple observations for subjects without losing degrees of freedom, therefore ruling out compositional effects. Because the field experiment was conducted over a period of six days, we also incorporate two dummy variables in specification (5) that control for a MONDAY or FRIDAY effect. Finally, in specification (6), we control for the POSITION (RANK) of the subjects (postgraduate student = 1; postdoctoral fellow, lecturer, senior lecturer = 2; associate professor, professor = 3).
DISCUSSION
The results paint a robust picture that is consistent with previous results. The coefficient of the disorder variable is always statistically significant (mostly at the 1% level) and the marginal effects are also quite large. All else being equal, a disorder condition increases the probability of littering by between 26 and 45%. When the contextual norm violation (signs of disorder) is present, subjects are more likely to violate the target norm than when it is absent. This finding is in contrast to the previous BWT studies discussed in our introduction that had offered inconclusive evidence of a contextual norm violation effect in a public space, neighborhood, or city. On the contrary, in our investigational environment, signs of norm violation clearly promulgate further norm violations. Our field experiment thus demonstrates that the broken windows theory holds in relatively micro settings such as the workplace.
The fact that we knew the subjects also allowed us to identify several interesting demographic characteristics whose inclusion was restricted in previous BWT studies (e.g., Keizer et al., 2008) . For example, our results show that individuals aged 50 and over are more likely to litter than our reference group (those under 30), with marginal effects around 60%. Likewise, senior staff members are more likely to litter than junior staff, although the coefficient is only statistically significant at the 10% level. We also find, however, that (in line with previous findings on conditional norm violating behavior) the presence of a large number of individuals in the room discourages littering, although this coefficient is not always statistically significant. There is also evidence of a Monday effect; that is, having spent the weekend at home (where violation of the littering norm is most costly) impacts an individual's behavior upon returning to work at the start of the workweek. Apparently, spending the weekend at home reinforces socially acceptable norms.
Next, we conduct several robustness tests (see Table 2 ). First, we use a dummy to control for those individuals where we have more than one observation (REPETITION, specification 7). Next, we also use a dummy variable to control for those individuals that have been observed in both treatments (WITHIN SUBJECT, specification 8). In addition, we conduct a within-subject analysis looking only at those individuals who were present in both the order and the disorder treatment (specifications 9 to 12). In all estimations the standard errors are adjusted for clustering on individuals. We can see clearly that the marginal effects for our key variable DISORDER are substantially larger in the within-subject design and range between 47 and 59 percent. The coefficient for DISORDER also remains statistically significant when controlling for the two variables REPETITION and WITHIN SUBJECT. Overall, the control variables show a similar picture as Table 1 . People age 50 and over have a very high probability of littering. The Monday effect remains statistically significant in the first two specifications in Table 2 , but loses its effect in the within-subject design, possibly because there are less observations. The coefficient for PEOPLE PRESENT is on the border of being statistically significant in the first two specifications. The variable POSITION was statistically significant at the 10% level in Table 1 but loses its statistical significance in Table 2 .
In addition, we also ran regressions with subject-fixed effects, restricting ourselves to the within-subject analysis. Our key variable DISORDER remains statistically significant at the 1% level. For example, specification (12) with individual fixed effects reports a z-value of 4.48 and a marginal effect of 47%. A key comparative strength of this study is that we have substantial information about the participants, thus we also explore whether factors such as gender, age and status position interact with the contextual norm violation. For example, are people in a "lower status position" (measured with the variable POSITION, ACADEMIC STAFF or AGE) more influenced by cues concerning contextual norm violation? We explore this aspect in a withinsubject design. None of the interaction terms were statistically significant. However, we found some further interesting results when interacting FEMALE and AGE (recoding the dummies to a single variable ranking from 1 to 4, 4=age50) with the variable PEOPLE PRESENT. In both cases the interaction term was statistically significant, however, with a different sign. When a person is female an additional person in the room reduces the probability of littering. On the other hand, the interaction effect AGE*PEOPLE PRESENT was positive. It seems that older people are triggered to litter more if more people are around. This might be a case of signalling seniority. However, on the other hand, the interaction effect POSITION*PEOPLE PRESENT was not statistically significant.
LIMITATIONS
Although our results are robust, clear and significant, it should be noted that this field experiment is subject to a size limitation, having been conducted over only six days among a small university faculty. This allowed the conduct of such an experiment without generating suspicion. However, it might be valuable to apply this approach for a longer observation period in a broader setting; for example, a large industrial workplace in which accurate identification of subject demographics is also feasible. A further limitation of the study is that we are not able to rule out the possibility that the disorder condition may have created the perception that the dishwasher was full. Hence, it is conceivable that some individuals littered under the impression that they could not have done better. There should also not be any expectation that the problem will be solved by the cleaning service the next morning. The cleaning service is only responsible for clearing the rubbish every morning and is not for dealing with utensils and plates. The cleaners certainly do not use the dishwasher or clean the sink, as it is perceived that this is the social responsibility of staff members. One can therefore rule out the alternative explanation that subjects of the study might be accustomed to a clean room and when the room suddenly became messy, they may have wanted to make the cleaning service aware that the room should be cleaned. Nevertheless, when such a "dishwasher is full" signal is at work, it changes the anticipated ease of conforming to the target norm between conditions (conforming to the norm of putting the dishes in the dishwasher requires effort, as one must first remove the clean dishes from the dishwasher). However, a disorder condition without glasses etc. in the sink may not have avoided this limitation. As soon as one experimental subject put their dishes in the sink the same situation would have emerged. The lack of control over such dynamics is a key disadvantage when using a field experiment. Moreover, although we cannot rule out individuals' perception of a full dishwasher, as an informal rule the administrative staff members generally empty the dishwasher after their morning tea (between 9 and 10 am) so that cutlery and dishes are available for lunch. Thus, during the hours leading up to lunch the dishwasher would have been empty. This reduces the likelihood of subjects perceiving that the dishwasher is full and takes into account that the observed subjects use the common room on a regular basis. In addition, we checked that the dishwasher was empty before the experiment (for each day).
In addition, the BWT not only emphasizes that one norm violation fosters the violation of other norms but that it fosters more serious norm violations. Based on the data collected, we have not been able to analyze that element in our paper and have only explored the spread of a norm violation in the domain of (very) minor crime.
CONCLUSIONS
The novel contribution of this study is the use of a small controlled field experiment in a shared academic workplace area (common room) to explore whether the broken windows theory can help explain littering behavior. Our results strongly suggest that signs of disorder in the common room lead to a substantial increase in the probability of subjects violating the target norm (i.e., littering). Specifically, the descriptive analysis shows that 59% of subjects in the disorder condition littered compared to only 18% in the order condition. Another strength of this analysis, compared to previous research, is its ability to control for a set of independent factors in a multivariate analysis in which the statistically significant difference between the control and treatment groups holds constant. Specifically, when academics see that other academics have violated the social norm of keeping the common room clean, all else being equal, the probability of their littering increases by around 40%.
The results can be interpreted as "lower-bound" effects as the behavior was observed in a non-anonymous setting with one of the experimenters always present in the common room. One can expect that individuals behave better if they can be observed by others (in this case the experimenters). As such the effects might be bigger in an environment where subjects feel anonymous.
In sum, our results suggest that preventing signs of disorder may be an effective method of maintaining social norms of compliance. Our study also contributes to the literature on workplace deviance. It has been shown that workplace deviance such as theft, fraud, vandalism, sabotage, and voluntary absenteeism are a pervasive and expensive problem for organizations (Bennett and Robinson, 2000) . We report that signs of disorder induce violations of a work floor norm. Thus, the question arises whether it applies also to other company norms and future research could provide further insights on how disorder influences workplace deviance. 
